This study examined prevalence of depression and anxiety as well as the relationships of age, gender, hemisphere of lesion, functional independence, and cognitive functioning (i.e., memory, attention/impulsivity, cognitive speed) to depression and anxiety at 3 months post stroke in 73 individuals. Prevalence of moderate to severe depression and anxiety in the sample were high (22.8 and 21.1%, respectively), with co-morbidity in 12.3% of cases. In regression analysis, 74.6% of variance in depression was explained, with significant relationships between increased depression and younger age, reduced cognitive speed, poorer verbal memory, left hemisphere lesion, and increased impact of interference (Stroop ratio). Left hemisphere of lesion also contributed to prediction of anxiety, as did cognitive speed, explaining 50.7% of the variance. The findings suggest that individuals with left hemisphere lesions may be particularly at risk of developing depression and anxiety after stroke, with younger individuals also at heightened risk of depression. While age and hemisphere of lesion contributed, cognitive performance explained the greatest proportion of variance in both depression and anxiety (51.3 and 38.5%, respectively). The findings suggest that cognition and mood are linked over and above physical independence and that both should be addressed as part of the rehabilitative process. © 2007 National Academy of Neuropsychology. Published by Elsevier Ltd. All rights reserved.
Prevalence
The study of mood disorders after stroke has focused largely on depression. Reported prevalence of PSD varies widely, though most studies place prevalence between 20 and 50%, and indicate that depression persists 3-6 months post stroke (Fedoroff, Starkstein, Parikh, Price, & Robinson, 1991; Hosking, Marsh, & Friedman, 2000; Lyketsos, Treisman, Lipsey, Morris, & Robinson, 1998; Parikh, Lipsey, Robinson, & Price, 1988; Schubert, Taylor, Lee, Mentari, & Tamaklo, 1992; Schwartz et al., 1993; Starkstein, Bryer, Berthier, & Cohen, 1991; Starkstein & Robinson, 1991a , 1991b . PSD has a negative impact on case fatality and rehabilitation (Whyte & Mulsant, 2002) , and functional outcomes (Herrmann, Black, Lawrence, Szekely, & Szalai, 1998) . In contrast, PSA has only recently begun to be investigated (Castillo, Schultz, & Robinson, 1995; Castillo, Starkstein, Fedoroff, & Price, 1993; Chemerinski & Robinson, 2000; Dennis, O'Rourke, Lewis, Sharpe, & Warlow, 2000; Robinson, 1997 Robinson, , 1998 Shimoda & Robinson, 1998) with prevalence reports ranging from 4 to 28% (Astrom, 1996; House et al., 1991) . As with PSD, the course of PSA has been found to remain fairly constant up to 3 years post stroke (Astrom, 1996; Robinson, 1998) . Co-morbidity of PSA and PSD is high, with as many as 85% of people with generalised anxiety having co-morbid depression during the 3 years post stroke (Castillo et al., 1993 (Castillo et al., , 1995 .
Post-stroke depression
The literature generally points to the roles of demographics and injury characteristics, as well as physical independence and cognitive functioning as predictors of both PSD and PSA.
In terms of demographic and injury characteristics, depression in acute recovery from brain injury is related to the site of injury, while delayed onset depression is linked to psychological mechanisms (Astrom, 1996) . Specifically, acute PSD is related to left hemisphere lesion, but this relationship disappears at, or beyond, 3 months post injury (Astrom, Adolfsson, & Asplund, 1993; Bhogal, Teasell, Foley, & Speechley, 2004; Hosking et al., 2000; Jorge, Robinson, Starkstein, & Arndt, 1993) .
While most studies have not found a correlation between age and PSD (Anderson, Vestergaard, Riis, & Lauritzen, 1994; Herrmann, 1999; Lipsey, 1983; Morris, Robinson, Andrzejewski, & Samuels, 1993; Starkstein, Robinson, Berthier, Parikh, & Price, 1988; van de Weg, Kuik, & Lankhorst, 1999; Chemerinski, Robinson, & Kosier, 2001) those that do find a relationship consistently report that increased age is related to increased likelihood of depression (Fruehwald, Loffler, Eher, Saletu, & Baumhackl, 2001; Giaquinto et al., 1999) . Contrary to the general population, higher prevalence of depression among women is not found post stroke (Burvill, Johnson, Jamrozik, & Anderson, 1995) , with most studies finding minimal or no effect of gender (Giaquinto et al., 1999; Hosking et al., 2000; Ramasubbu, Robinson, Flint, Kosier, & Price, 1998) . However, Paradiso and Robinson (1998) report that after brain injury, depressed women have a greater frequency of left hemisphere lesions and prior psychiatric and cognitive impairments than men, while depressed men have greater impairment in activities of daily living and social functioning.
In addition to demographic and injury characteristics, PSD has been associated with significantly greater cognitive impairment than is reported for patients without depression matched for size and location of lesion (Downhill & Robinson, 1994; House & Dennis, 1990; Robinson, Bolla-Wilson, Kaplan, & Lipsey, 1986; . Depressions' effects on cognition are differentially linked to left hemisphere lesions (Bolla-Wilson, Robinson, Starkstein, & Boston, 1989; Morris, Robinson, & Raphael, 1990; Murata, Kimura, & Robinson, 2000) . While information on specific cognitive correlates are lacking, some aspects of cognition have been implicated. Hosking et al. (2000) found a correlation between PSD and attention deficits but not memory or verbal fluency. Nys (2005) reports that patients with moderate to severe PSD performed significantly worse than those with no or mild PSD on measures of memory, visual perception and construction, and language. While it is clear that cognitive impairment and depression are linked, the direction of causal mechanisms are still being debated (Morris et al., 1990; Paradiso & Robinson, 1998) .
Finally, a number of studies report a relationship between PSD and physical functioning (e.g., Hosking et al., 2000; Robinson, 1983 Robinson, , 1985 Robinson, , 1987 Morris, Shields, Hopwood, & Robinson, 1994; Kotila, Numminen, Waltimo, & Kaste, 1999; Evans & Whitney, 1998) . While the direction of the relationship has not been established, it is clear that early identification and treatment of PSD is beneficial to physical recovery (Robinson, 1997) .
Post-stroke anxiety
While the literature on PSA remains in its infancy, the literature has begun to examine its relationship to similar demographic, injury, cognitive, and physical characteristics as those examined for PSD. In terms of injury characteristics, PSA correlates significantly with right hemisphere lesions, while co-morbid PSA and PSD are linked to left hemisphere lesions (Astrom, 1996) . Castillo et al. (1993) found anxiety more prevalent in association with posterior right hemisphere lesions, whereas worry without anxiety disorder was associated with anterior lesions.
Those studies that have found relationships between PSA and age and gender report that women (Morrison, Johnston, & Walter, 2000; Schultz, Castillo, Kosier, & Robinson, 1997) and younger patients (<59 years) are more susceptible to PSA (Schultz et al., 1997) , while others report no significant relationship (Dennis et al., 2000) . Most studies that have examined cognitive function and PSA have also assessed physical impairment. Castillo et al. (1993 Castillo et al. ( , 1995 report that PSA is not significantly correlated with physical functioning, cognitive functioning, or social functioning. While some authors similarly report no significant correlation (Starkstein et al., 1990) , others report that anxiety is linked to greater impairment in activities of daily living both acutely and up to 3 years post stroke (Schultz et al., 1997) .
As reported above, demographic and injury characteristics, physical functioning, and cognitive functioning have each been examined in their relationships to PSD and PSA. To date, few studies have examined both depression and anxiety post stroke, or their differential relationships to these factors. This study examined prevalence of PSA and PSD, and the relationships of age, gender, hemisphere of lesion, functional independence, and cognitive functioning with depression and anxiety 3 months post stroke. Given the potential negative impact of depression and anxiety, it is important for clinicians to know the likelihood of negative mood outcomes and to be able to accurately identify those clients who are most at risk of these outcomes.
Method

Participants
Participants were consecutive admissions to an inpatient rehabilitation unit with primary diagnosis of stroke who were 3 months post-stroke onset. Excluded were 14 individuals who were unable to be assessed; 10 of whom were aphasic, and 4 who were not fluent in English. Of the 76 remaining potential participants who consented to participate, three were lost to follow-up. The 73 participants were 40 (54.8%) males and 33 (45.2%) females with a mean age of 51.7 years (S.D. = 10.19). Formal education completed ranged from 9 to 17 years (mean = 11.97 years). Most of the participants (n = 47; 64.4%) were married, 21 (28.8%) were single, and 5 (6.8%) were divorced. Most participants (n = 39; 53.4%) self-identified as European, 10 (13.7%) as Asian, 9 (12.3%) as Maori, and 15 (20.5%) as Pacific Island peoples. Most participants (n = 58; 79.5%) had suffered an ischemic stroke, while 15 (20.5%) had suffered a hemorrhagic stroke. According to CT scans, 31 (42.5%) participants had left hemisphere damage and 33 (45.2%) right hemisphere damage. For the remaining nine (12.3%) participants, CT scan confirmation of stroke site was not available. Based on clinical evidence (e.g., laterality of hemiplegia), six of these nine participants had experienced a right hemisphere stroke and three a left hemisphere stroke. Further information on stroke location is provided in Table 1 , which presents the frequency of various stroke locations, as noted in participant medical files. Middle cerebral artery, basal ganglia, and cerebellar infarcts were the most common descriptors of stroke location found for the sample, while a large proportion of the sample had only a vague descriptor of stroke location/type (e.g., multiple infarcts, CVA).
Measures
Beck Depression Inventory-II (BDI-II)
The BDI-II (Beck, Steer, & Brown, 1996) was used to measure depression. Participants responded to 21 four-choice statements, selecting the statement that most accurately described him/her over the past 2 weeks in relation to emotional, behavioural, and vegetative symptoms. Total scores range from 0 to 63; with 0-13 considered as 'minimal depression', 14-19 as 'mild', 20-28 as 'moderate', and 29-63 as 'severe'. Test-retest reliability is 0.93, with internal consistency of 0.93 (Beck et al., 1996) .
Beck Anxiety Inventory (BAI)
The BAI (Beck & Steer, 1993) has 21 items, each presenting a symptom of anxiety that is not shared with depression. Items are rated from 0 (not at all) to 3 (severe) for the last week. Fourteen items reflect somatic symptoms (e.g., trembling hands) and seven reflect thoughts/emotions (e.g., fear of dying). Total scores range from 0 to 63; with scores of 0-7 described as 'minimal', 8-15 as 'mild', 16-25 as 'moderate', and 26-63 as 'severe' (McDowell & Newell, 1996) . Research indicates high internal consistency (0.90-0.94), reasonable test-retest reliability (0.67-0.93 after 1 week), and moderate to high convergent validity with other self-report and clinical ratings of anxiety (Beck & Steer, 1993) . Granger, Hamilton, & Sherwin, 1986) The FIM contains 13 motor items and 5 cognitive items, and is commonly used to assess outcomes of inpatient rehabilitation. Items cover self-care, sphincter control, mobility, locomotion, and social cognition. Though not used as a cognitive measure in this study, the five 'cognitive' items on the FIM include independence in comprehension of communication, expressive communication, social interactions, problem solving, and memory. The scale was rated by trained on-site nurses on performance rather than capacity, based on the amount of assistance needed to complete a task. Scores range from 126 to 18, with high scores indicating greater independence. The FIM is widely used poststroke (Granger, Divan, & Fiedler, 1995; Hinkle, 2000; McDowell & Newell, 1996) . Validity and reliability are equal to or better than that of other measures of physical functioning (Duncan et al., 2002; Granger, Hamilton, Linacre, Heinemann, & Wright, 1993; Hobart et al., 2001a; Kidd, Stewart, & Landry, 1995) . Delis, Kramer, Kaplan, & Ober, 2000) The CVLT-II measures recall of a word list over a number of trials, and recall for an interference list; followed by immediate and delayed free and category-cued recall trials and a delayed recognition trial. Moderate to high levels of internal consistency have been reported for the CVLT-II (Delis et al., 2000) . For this study, performances on immediate and delayed free recall trials were used to indicate unassisted recall memory. (VPA; Wechsler, 1987) This test of visual learning and memory requires the examinee to learn and recall colours that are paired with six abstract line drawings over a number of trials. A delayed recall trial for the figure-colour pairs is administered after a 30 min delay (Wechsler, 1987) . The reliability coefficients for learning trials range from 0.52 to 0.68 with an average of 0.58, while coefficients for delayed recall range from 0.31 to 0.69 with an average of 0.58 (Wechsler, 1987) . (Wechsler, 1997) These were included because the CVLT-II and VPA do not provide specific measures of working memory. In the digit span subtest, the subject is required to repeat an auditory string of digits of increasing length, and then do the same in reverse order from the examiner. Each correctly recalled string receives 1 point. Scores for forward trials range from 0 to 16 and backwards trials from 0 to 14. The two scores are summed to produce a digit span total score. Digit span internal consistency (0.90) and test-retest reliability (0.83) are high (Wechsler, 1997) . Spatial span is analogous to digit span; however, subjects are required to tap out specific visual sequences of blocks on a 3-D board in the same or reverse order as presented by the examiner. Scores for both forward and backward spatial spans range from 0 to 16. Spatial span subtest reliability coefficients range from 0.71 to 0.85 across all age groups, and test-retest correlation coefficients are 0.71 (Wechsler, 1997) . Raw scores are converted to standard scores that have a mean of 10 and standard deviation of 3. Sandford & Turner, 2000) The IVA-CPT is a computerized assessment requiring the examinee to press a button when he/she sees or hears a '1' (target) and not to press when he/she sees or hears a '2' (foil). The task starts with a 1.5 min warm-up, followed by 32 practice items. The test has 500 trials and lasts for approximately 13 min. An equal number of auditory and visual stimuli are presented in a pseudo-random order. Prudence scores indicate errors of commission, with low prudence scores indicate carelessness or over-reactivity, and high scores indicate cautious, careful responding. As a measure of attention vigilance scores indicate errors of omission. IVA-CPT scores are calculated as both raw scores and quotient scores that have a mean of 100 and a standard deviation of 15. The labels mildly, moderately, severely, and extremely impaired are reflected in IVA quotient scores that are less than 90, 80, 70, and 60, respectively.
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Victoria Stroop
Scores on the Stroop test reflect the ability to suppress an automatic reading response and to shift sets to conform to changing demands while under a time constraint (Spreen & Strauss, 1989) . Participants are shown three cards with dots, words, or colour names printed in red, green, blue, and yellow ink in pseudo-random order. The participant must name the colour of each dot, word, or colour name, moving from left to right, as quickly as possible. Colour names are printed in a colour that is never the same as the word (e.g., 'yellow' printed in blue ink). For each card, the time taken to say the correct colour of all items is recorded. A discrepancy score is obtained by comparing time taken to finish colour names with the baseline speed dots condition. Test-retest reliability coefficients of 0.90, 0.83, and 0.91 have been reported for the three trials.
Procedure
Ethical approval was obtained from the Auckland Ethics Committee. All new referrals over a 24-month period to an inpatient rehabilitation unit who met inclusion criteria were approached. At the time they were first approached, potential participants were 16-37 days post stroke. Variability in the timing of first contact was largely related to delays in referral to rehabilitation resulting from medical complications. All potential participants reviewed a Participant Information Sheets and Consent form, and it was made clear that consent was purely voluntary and that participation would not impact the rehabilitation services received. Consent forms highlighted the right to withdraw from the study at any time without penalty. For those who gave consent, historical information such as demographics and injury characteristics were gathered from patient files. At this time, an appointment was made to conduct the study interview at approximately 3-month post-stroke onset. Of the 76 individuals who consented to participate, only 3 were lost to follow-up at 3 months. The exact timing of the assessment ranged from 79 to 98 days post stroke (mean = 89 days). Neuropsychological and mood assessments were conducted according to standardised procedures and took approximately 120 min to complete.
All tests were scored according to standardised procedures and the data were entered into an SPSS 14.0 file for analysis. An alpha level of 0.05 was used to determine statistical significance. Preliminary to conducting regression analyses, multicollinearity of variables was addressed by combining those variables whose correlation was greater than 0.70, following the recommendation of Tabachnick and Fidell (1989) .
Results
The results will be presented in three sections. First, descriptive data in regards to performance across the various measures is presented. This includes data relevant to the first question of interest of this study-the prevalence of PSD and PSA. This will be followed by presentation of correlations between the variables of interest, which leads to answering the main research question via regression analyses.
Descriptive data
Means and standard deviations across measures of physical and cognitive functioning are presented in Table 2 . For the purposes of this study, performances that fell more than 1 standard deviation below the normative mean were considered below average, while those that fell more than 2 standard deviations below the mean were considered impaired. The average participant experienced a relatively good physical outcome (FIM). However, verbal memory was below average (CVLT-II short and long delayed cued recall). Both digit and spatial spans performances and visual learning and memory (VPA) were average, falling within 1 S.D. below the normative mean. On the IVA-CPT, visual prudence was within normal limits, auditory prudence was mildly impaired, auditory attention was moderately impaired, and visual attention was severely impaired. Performance on the Stroop indicates impaired speed of processing (Stroop dots) and impaired speed with a minimal cognitive load (Stroop words). Performance on the Stroop interference condition (Stroop colour names) and the Stroop ratio were both below average. Table 3 presents findings for the BDI and BAI. Average scores fell within the minimal range for depression and the mild range for anxiety; however, 22.8% of participants experienced moderate or severe depression and 21.1% experienced moderate or severe anxiety. Five participants (6.8%) had co-morbid moderate depression and anxiety; an additional four participants (5.5%) had severe depression co-morbid with severe anxiety.
Having presented data on the prevalence of depression and anxiety, it must be determined whether this prevalence is falsely elevated due to the overlap of the physical outcomes of stroke and symptoms of PSD and PSA measured in this study. In order to examine this issue, symptoms that were ranked highly (items rated 2 or 3) by more than half of the participants were examined. In regards to PSD, the most commonly reported symptoms were feeling discouraged/hopeless (73%), feelings of being punished (67%), being self-critical (63%), and feeling tired (52%). This would suggest that, with the exception of fatigue, high scores on this measure of depression were most reflective of non-physical symptoms. Similarly, for anxiety, the most commonly reported symptoms on the BAI were fearing the worst (63%), scared (60%), fear of dying (59%), and wobbliness (53%), suggesting that cases of 'anxiety' reported here were contributed to by both emotional and somatic items, though emotional items were more commonly endorsed. 
Correlations
The results of correlational analysis are presented in Table 4 . Parametric (Pearson's) and non-parametric (Spearman's) correlations have been used as appropriate to the data being examined. While Table 4 presents all correlation values, due to the large number of comparisons conducted, only those where p < 0.01 should be considered significant. In order to reduce the number of contrasts performed, digit span and spatial span, which both fell within 1 standard deviation of the normative mean, were excluded form this analysis. Increased BDI score was related to left hemisphere lesion and to reduced physical functioning (i.e., FIM), CVLT indices of verbal memory, IVA-CPT indices of impulsivity (Prudence), cognitive speed (Stroop dots trial), and ability to suppress habitual responses (Stroop ratio). Increased BAI score was significantly related to left hemisphere lesion and to poorer performance across measures of impulse control (IVA-CPT Prudence), and cognitive speed (Stroop dots trial).
In terms of interrelationships between demographic and injury characteristics and physical and cognitive variables, increased age at time of stroke was significantly related to increased Stroop ratio at 3 months post stroke. Male gender was associated with better cognitive speed (Stroop dots). Right hemisphere lesions were related to improved CVLT verbal delay memory. In terms of interrelationships between physical and cognitive measures, a better FIM independence scores was related to better cognitive speed (Stroop dots). There were large number of significant correlations between measures of cognitive functioning; this was particularly true of CVLT short delay recall, for which better performance was associated with better performance on all other cognitive measures except Stroop ratio. The fewest significant relationships were found between VPA delayed memory and other cognitive measures.
Regression analyses
Following from correlational analyses, due to multicollinearity, IVA-CPT prudence and vigilance scores were combined by addition to produce a 'response control' score. CVLT immediate and delayed free-recall scores were also combined through conversion of both scores to z scores, followed by addition. Following from correlational analyses performance on the VPA test (i.e., visual memory), which did not relate significantly to depression or anxiety, was excluded.
Hierarchical regression analyses were used to determine if demographic (gender, age), injury (hemisphere), physical (FIM), and the remaining cognitive variables as assessed at 3 months post stroke related to either depression or anxiety at 3 months post stroke. While the term prediction is being used, as this is the convention when using regression models, it must be noted here that the cross-sectional design of this study does not allow a determination of the direction of causal influences. Aspects of cognitive functioning included in the regression were the combined IVA-CPT vigilance and prudence 'response control' score, Stroop dots trial performance as an indication of cognitive speed, the combined verbal memory performance score, and Stroop ratio. In predicting depression, in step 1, the variables age, gender, and hemisphere of lesion explained only 2.4% of the variance in depression and was not significant (p > 0.05). Addition of the FIM to the equation increased variance explained to only 3.0% (p > 0.05). With demographic, injury, physical, and cognitive variables entered into the equation, 74.6% of the variance in depression was explained, R = 0.864, F(8, 62) = 14.411, p < 0.001; with cognitive variables accounting for 51.3% of variance explained. Contributing significantly to prediction were age (p < 0.001), hemisphere of lesion (p < 0.001), the combined verbal memory (p < 0.05), Stroop dots trial performance (p < 0.001), and Stroop ratio score (p < 0.001). Beta weights (β) presented in Table 5 suggest that increased BDI scores were associated with younger age, left hemisphere lesions, poorer scores on verbal memory and Stroop dots, and a higher Stroop ratio score (indicating that performance with increased cognitive load/interference was much worse than performance without).
In predicting anxiety age, gender, and hemisphere of lesion explained 12.1% of the variance, which was not significant (p > 0.05). With FIM added to the equation, only 12.2% of the variance was explained (p > 0.05). With the addition of cognitive variables to the equation, 50.7% of the variance in anxiety was explained, R = 0.712, F(8, 62) = 4.999, p < 0.001; with cognitive variables explaining 38.5% of the variance. Hemisphere of lesion (p < 0.05) and Stroop dots trial performance (p < 0.001) contributed significantly to the prediction. Increased BAI scores were related to left hemisphere lesion and poorer performance on the Stroop dots trial (i.e., reduced cognitive speed). Table 4 Correlations of variables at 3 month follow-up Step 2 FIM 0.184 0.186 2.01
Step 3 
Discussion
This study examined prevalence of depression and anxiety, and their relationships to physical independence, demographic and injury characteristics, and cognitive abilities at 3 months post stroke. Differences in reported prevalence of previous studies are likely a result of differences in measurement procedures and a function of timing of the assessment (Hosking et al., 2000) . Prevalence rates for moderate to severe depression and anxiety in the present sample were 22.8 and 21.1%, respectively. If one includes those with mild depression or anxiety, these increase to 45.6 and 38.6%, respectively. The reported rate of depression is similar to that reported at 3 months post stroke by Hosking et al. (2000) . The prevalence of anxiety in this sample is consistent with existing data which states that 25% of people will suffer anxiety acutely post stroke, with 20% having anxiety at 3-6 months follow-up (Robinson, 1998) . Co-morbid moderate anxiety and depression was found in 6.8% of participants, while an additional 5.5% had severe depression co-morbid with severe anxiety. None of the participants had co-morbid moderate anxiety with severe depression; or moderate depression with severe anxiety. Though this finding requires further investigation, it suggests that when depression and anxiety coexist, their perceived severities are congruent. While this may be reflective of severity of specific symptoms assessed, it is alternatively possible that this can be taken as a global indication of distress. A further alternative explanation is shared method variance. In this study, patient self-report was used to assess both depression and anxiety. In this case, we would expect to find some degree of association between depression and anxiety due to the use of the same data collection method. For example, a respondent who is generally miserable might rate his or her current anxiety level as high and at the same time indicate that he/she experiences a number of depressive symptoms.
While the rates of PSD and PSA reported are consistent with the literature, the issue of timing of measurement must be acknowledged. A time frame of 3 months was chosen for this study, as this is the time when the majority of stroke survivors will have been or are nearing discharge into the community. Ideally, measurement would have also occurred within 1 month post stroke. Unfortunately, it was not feasible to assess the majority of potential participants acutely due to the need to prioritise medical care. Multiple assessment beginning 1 month post stroke, using tests where alternative forms are available, would have allowed for a better picture of the natural history of mood, and physical and cognitive changes post stroke. By tracking mood and physical symptoms over time, it would be possible to differentiate affective and somatic underpinnings for endorsement of some BDI and BAI items; for example, by tracking if endorsement of items such as 'wobbliness' declines as physical versus emotional recovery occurs.
Having noted these issues, the above data do indicate a greater likelihood of experiencing depression or anxiety after stroke than in the general population, with one in five individuals experiencing either moderate or severe depression and/or anxiety. The potential impact of this on the ability to participate fully in rehabilitation is considerable. For example, a depressed individual may lack the motivation to push him/herself during physical therapy sessions, while an anxious individual may be too fearful of falling to attempt to walk without assistance despite assurances that he/she is ready to do so. Because depression and anxiety occur more frequently in the early stages post stroke, and because this is the same period in which rehabilitative resources are offered with the most intensity, the presence of emotional difficulties will have an even greater impact on recovery. As depression and anxiety are treatable, it is important that efforts at early identification and support be provided in order to assist this large proportion of clients in optimising rehabilitation.
As noted in the literature (e.g., Hochstenbach, Mulder, van Linden, Donders, & Schoonderwaldt, 1998) , few studies provide any detail as to the types and extent of cognitive difficulties encountered across cognitive domains post stroke, nor has the course of cognitive recovery been made clear. Barker-Collo and Feigin (2006) state that no accurate data exists on frequency, relationship, and predictive ability of various long-term neuropsychological outcomes of stroke in general. In this study, difficulties of varying severity were encountered across cognitive measures, with only working memory, visual memory, and impulse control falling within 1 standard deviation of the normative mean. The verbal memory, attention, speed, and executive function scores were below average despite an average FIM rating, indicating that at 3-month post-stroke participants were viewed as relatively independent of functional tasks despite experiencing cognitive difficulties. Only cognitive speed, as measured by Stroop dots, was significantly related to FIM score; which is unsurprising given the FIM's weighting towards physical independence, and the more direct impact one would expect speed to have on physical independence.
That left hemisphere lesion was related to increased likelihood of depression and anxiety is consistent with the literature if one considers 3 months to be within the acute phase of recovery (Astrom, 1996; Astrom et al., 1993; Bhogal et al., 2004) . Depression and anxiety were both related to reduced cognitive speed (Stroop dots) and high scores on the Stroop ratio (also indicative of reduced cognitive speed). While the methodology used does not allow for causal inferences and, as such, depressed mood may be either a result of or a contributor to cognitive decline in these areas, it is not surprising that an individual with significant slowing of cognitive abilities might experience subsequent difficulties in adjustment. Such slowing may, for example, lead to difficulties in tracking conversations and reduction in the ability to respond quickly when needed. It is alternatively possible that the reduced speed identified here is a function of depression itself; or that both are reflections of the physiological effects of stroke.
Given that left hemisphere lesions are also associated with cognitive deficits such as impaired verbal memory, it is then not surprising to find that deficits in these areas were also linked to increased likelihood of depression. It is, however, important to note that these cognitive factors independently contributed to mood functioning. This suggests that while hemisphere of lesion may be an important factor, it may be the cognitive deficits that result during the acute stages of left hemisphere damage that lead an individual to experience depression or anxiety. For example, it is possible that in the acute stages, experiencing severe problems with verbal retrieval could lead an individual to feel depressed due to perceived memory deficits. If this was indeed the case, then this calls into question conclusions that acute PSD is endogenous rather than reactive. To test this hypothesis, it would first be necessary to assess not only verbal memory but also participants' perceptions of the severity of their own deficits. Furthermore, it is important to note that different brain areas within the hemisphere may be differentially linked to depression and anxiety. Future studies with larger samples and access to CT scan results in a greater proportion of participants being advised to go beyond the simplistic left/right split used here and examine relationships of cognition to mood for groupings based on anterior/posterior and cortical/subcortical aspects of injury as well. By obtaining a larger sample, it may also be possible to separately examination each predictor variable of interest. Unfortunately, this was not possible in this study due to both the high correlations between the variables and the small sample size which limits the number of variables that can be examined.
Conclusion
The results of this study suggest that depression and anxiety are commonly experienced 3 months post stroke and that left hemisphere lesions may be linked to increased depression and anxiety scores. Cognitive factors such as speed of processing and verbal memory were more related to mood disturbance than was level of physical independence. While further longitudinal study is required to determine the direction of causal relationships between mood and cognitive functioning, the findings thus far suggest that cognition and mood post stroke are linked and both should be addressed as part of the rehabilitative process.
